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GAS HOLDER

ducers, is much cheaper, and,
until the advent of reliable oil
engines, was widely used. Much
higher compression is required,
since the heating value per cu. ft.
of producer gas is only one-fourth
that of ordinary coal-gas.

Gas produced as a result of re-
actions in the blast furnace, con-
taining a large percentage of car-
bon monoxide, is suitable for gas
engines after cooling and cleaning.
Engines in iron and steel works
are often run on it.

Could an engine be designed in
which an explosion would take
place at every revolution, double
power might be obtained from
an engine of a given size, and a
more equal turning movement
would result. This end was ob-
tained by Ihigald Clerk in 1886 by
his invention of a two-stroke
engine, in which he introduced an
extra cylinder, the purpose of
which was to draw in and compress
the charge and to sweep out the
burnt gases from the power
cylinder by a blast of air. The
principle of the Clerk cycle has
been embodied in large gas engines
today, some of which have an
individual rating of 5,000 h.p., a
capacity which it would be diffi-
cult to reach in engines of four-
stroke type.

Amount of Gas Consumed
The consumption of coal gas in

small engines has been reduced to
as little as 14 cu. ft. per brake
horse-power hour; on Mond gas,
experiments have given a con-
sumption of 66 cu. ft. per brake
horse-power hour in an engine de-
veloping 750 h.p.; while a full
load of 1,200 brake horse-power
has been developed with a con-
sumption of 102 cu. ft. of blast-
furnace gas per brake horse-power
hour. The calorific values of the
three gases are roughly 550, 140,
and 105 B. Th. U. per cu. ft. re-
spectively.

The high temperatures reached
by the exploded mixture hi the
engine cylinder of a gas engine
make it necessary to cool the
walls of the cylinder, and also in
large engines the piston, by cir-
culating water around or through
them. Sometimes the heat in the
cooling water and the exhausb
gases is utilised for generation of
steam for special purposes. Owing
to the extra cost of the plant
required, this is practicable only
on a large scale. Small steam
engines convert only from 5-10
p.c. of the heat of the fuel into
useful work; large modern re-
ciprocating steam engines seldom
more than 15 p.c. The gas engine,

however, can convert over 30 p.c.
of the heat in the gas to useful
work.
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Gas Gangrene. Disease due to
the infection of a wound by a
variety of organisms. It begins
as a darkly cliscoloured localised
swelling which gives crepitation on
pressure. Treatment lies with the
administration of antitoxin and
possibly with surgery.

Gas Heater. The various types,
including the gas fire, are con-
sidered under Gas Stove.

Gas Holder. Container, popu-
larly known as a gasometer, in
which gas is stored after manu-
facture for distribution to con-
sumers. A secondary but import-
ant function is the maintenance of
a satisfactory pressure for purposes
of distribution. Gas holders may
be located either on the site of the
works where the gas is produced
or at a centre of population; thus
one gas producing works may feed
three or four gas holder stations.
Gas holders are of three principal
types: waterless, water-seal, and
high pressur3.

The waterless typo (Fig. 1),
widely used on the Continent, was
finding increasing favour in the
U.K. before 1939. It consists of a
cylindrical steel shell, which may
be up to 200 ft. in diameter and
300ft. high (holding some 8,000,000
cu. ft.) in which slides a piston
making close contact with the in-
ternal walls of the shell. Gas under
pressure is introduced below the
piston, which rises and falls accord-
ing to the quantity of gas in stor-
age. A special sealing mechanism
maintains a gag-tight joint between
the piston and the walls of the

Gas Holder. Fig. 1. Example ol the

waterless type, with a capacity of

1,500,000 cubic ft.

Gas Holder. Fig. 3. Section of a
waterless gas holder. A, gas inlet
pipe ; B, gas outlet pipe ; P, piston ;
S, tar seal; L, telescopic ladder ;
V, vent to atmosphere
holder, and tar of suitable consist-
ency is pumped to the top of the
bolder and allowed to run down the
inside walls to form the seal.
The advantage of this type of
holder is that the piston maintains
a steady pressure on the gas, irre-
spective of the quantity being
stored, and the total contents can
be used. The space in the holder
above the piston is in communica-
tion with the atmosphere through
a vent in the roof, and so contains
air, which enters or leaves as the
piston moves (Fig. 2).
The water-seal type of holder
is a cylindrical vessel of riveted
iron, plates, closed at the top and
open at the bottom, with the lower
part immersed in a tank of water
of such a depth that the holder
can be almost completely sub-
merged when it is empty. Usually
there are two or more annular
sleeves, known as lifts, the upper
one of which is roofed with fight
gauge steel plates to form the
crown of the holder. The remain-
ing lifts are open at both ends and
move telescopically one within the
other with the variations in the
quantity of gas in the holder.
The tank in which the gas holder
floats is a circular brick, concrete,
steel, or cast-iron water reservoir,
often built below ground level
(Fig. 3). Where the considerable
amount of excavation required is
not possible, the water tank is
built up of steel plates above
ground level. The capacity of the
tank ranges from 500,000 to
12,000,000 gallons of water. Gas
is fed into the holder through an
inlet pipe, the mouth of which is
above the level of the water in the
tank. The pressure of the gas
acts on tho orown of the top li